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There was a significant difference between the non pilot's performance for the gross and fine disparities, 
with the fine showing a lower level of performance. The pilots, however, showed no significant difference 
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Temporal Effects on Stereoacuity: A Comparative Study 
Abstract 
Jet fighter pilots are representative of an elite visual population with regards to performance 
on tests of dynamic visual acuity, visual reaction and total response times and contrast sensitivity. 
To date no studies have been conducted which test jet fighter pilot's performance on tests of 
stereomobilization. Thirty two jet fighter pilots were tested for stereomobilization ability with gross 
and fine disparities of 450 and 75 arc seconds using a computer program for the Macintosh color 
computer. The results were compared to previously established non pilot data. There was a 
significant difference between the pilot's and non pilot's performance for the gross disparity, with 
the non pilots scoring at a higher level. When comparing the pilot's to non pilot's performance for 
the fine disparity, however, there was no significant difference. There was a significant difference 
between the non pilot's performance for the gross and fine disparities, with the fine showing a lower 
level of performance. The pilots, however, showed no significant difference in performance 
between the gross and fine disparities, suggesting a possible learning effect. Physiological 
stereomobilization threshold was not achieved for either 450 or 75 arc second disparities using a 
stereo target presentation duration of 15msec. 
KeyWords 
computer, comparison, non-pilots, pilots, stereoacuity, stereomobilization, stereopsis 
Introduction 
Stereomobilization refers to the time required for one to perceive stereopsis. It has been 
suggested that stereomobilization is superior l.o stereoacuity in predicting real world stereopsis 
(Larson & Faubert 1992). Thompson & Yudcovitch used 61 graduate students and a computer 
program utilizing the Macintosh color computer to establish adult stereomobilization norms for 
stereo disparities of 450 arc seconds and 75 arc seconds. In addition to establishing these nonns, 
they found that their shortest duration of target presentation was still well above the populations' 
threshold (Thompson & Yudcovitch 1996). 
Fighter pilots are considered to be representative of a population with superior visual 
systems. Jet fighter pilots are required to function in an environment of high speed visual tasks that 
require quick cognitive processing of visual information. Kohl, et al compared the performance on 
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tests of dynamic visual acuity, visual reaction and total response times, and contrast sensitivity 
between fighter pilots and non-fighter pilots. In their study they were able to demonstrate with 
statistical significance that, " ... jet fighter pilots perform at a higher level than do age and gender 
matched graduate students in dynamic visual acuity, visual reaction and total response times, and 
contrast sensitivity (except for the lowest spatial frequency) ... " (Kohl, et all991). Each one of 
these visual tasks is amenable to training (Ludvigh & Smith 1954)(Ludvigh & Smith 1956)(Long & 
Rourke 1989)(Reichow & Coffey 1986)(Gil & Collins 1986). It is not known, however, if the pilots 
possessed these superior visual skills prior to flight school or if these skills were learned as a result 
of the high speed environment the pilots trained in. 
If fighter pilots are able to perform at a higher level of stereomobilization this would suggest 
the possibility of stereomobilization being amenable to training. To date no studies have been 
conducted to test stereomobilization abilities of jet fighter pilots. 
As with any new test we not only wish to establish data for the "average" visual population 
but would also like to develop data on populations which may be viewed as having elite abilities. 
Information from these populations often supply an insight into what a performance close to 
physiological limits looks like. The assessment of stereomobilization with the pilot population, a 
group with known elite visual skills, may allow one to gain an insight into how fast the human can 
mobilize binocular depth perception. 
In the parent study by Thompson and Yudcovitch, the shortest presentation time of 62.5 
msec was unable to determine physiological stereomobilization threshold. The purpose of this 
study is to determine whether or not jet fighter pilots perform at a higher level of stereomobilization 
and whether or not physiological stereomobilization thresholds can be measured using a shorter 
minimum presentation time of 15 msec. 
Methods 
The subjects of this study consisted of F15 and F16 jet-fighter pilots from the Oregon Air 
National Guard. The study was conducted at two different Oregon Air National Guard Dases. 
These locations were the Portland International Airport, Portland, Oregon and Kingsley Air Base in 
Klamath Falls, Oregon. The number of subjects was 32 and the ages ranged from 25 to 48 years 
old. Each subject reviewed the informed consent form which had been approved by the PUCO 
Internal Review Dom·d. A description of the study was also given to each subject for review a11d 
there was no incentive given for participation (Appendix C). Each subject was tested for best 
Snellen acuity at 6m and 40 em and stereo acuity with the Randot stereo test. Passing criteria was 
set at 20/20 OD, OS and OU at 6m and 40 em and 40 arc seconds of stereo acuity at 40 em. The 
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subjects also performed a stereomobilization training session, consisting of 1 presentation for each 
of the 8 exposure times listed below under Training Session, using the computer program which 
consisted of both gross and tine-disparity targets. A pass rate of 50% in either the gross or fine-
disparity sections was needed in order to continue onto the testing session. 
This follow-up study conformed to the parameters set forth by the parent study with the 
exception of a few modifications. The subjects were seated at a 1 meter distance from a Macintosh 
Centrus computer with a 16-inch color monitor emitting 20 cd/m2 luminance. Each subject wore 
red-blue glasses (consisting of a powerless red filter over the left eye, transmitting 4.9 cd/m2, and a 
powerless blue filter over the right eye, transmitting 1.9 cd/m2) over their habitual correction during 
the training and testing sessions. Room luminance during both sessions was 2.0 lm/m2. 
Four rings in a diamond pattern subtending 5 degrees at the test distance were displayed on a 
uniform pink screen. The choice of ring targets, their size, separation, thickness and contrast were 
all carefully chosen based on the research of the parent study (Thompson & Yudcovitch, 1996). 
Three of the rings were black and the fourth consisted of a red and blue ring with a separation of 
either 450 or 75 arc seconds representing the gross and fine disparities respectively. The red and 
blue rings were set with crossed disparity. An awareness of crossed disparity ofthe rings against 
the pink background gave a lustrous appearance and a sense of depth or t1oat off the screen to the 
subject. The red and blue ring combination was presented at random in any of the four positions 
based on a random number generator within the program. Displayed on the computer for each of 
the testing and training sessions was the following instructions: 
1. a "READY" prompt (1 second) 
2. a FIXATION CROSS centered as to prepare the subject to be fixating in the center of the 
diamond ring configuration (2 seconds) 
3. a blank uniform pink screen (2 seconds) 
4. RING EXPOSURE (varied based on the different times tested) 
5. a blank uniform pink screen (2 seconds) 
6. SELECTION RINGS (indefinite amount oftime based on the subject) 
The fixation cross aligned the subject's foveae to the center of the ring configuration prior to 
ring exposure, thereby reducing compensatory eye movements during the ring presentation. 
Uniform fields between visual stimuli assisted in nullifying para- and metacontrast effects in the 
visual pathway that may artificially reduce stereo perception sensitivity (Schiller & Smith, 1966). 
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Training Session: 
The training session contained a series of eight gross disparity targets (450 arc seconds) and 
then eight tine disparity targets (75 arc seconds). The training session was moditied from the 
original study in the following way. One target presentation each of 10, 5, 2.5, 1.25, 0.625, and 
0.312 seconds was changed to 10, 1.0, 0.5, 0.25, 0.125, 0.0625,0.0312 and 0.0150 seconds. The 
5.0 and 2.5 second times were removed in order to decrease total testing time. Both the 0.0312 and 
0.0150 second targets were added to the testing session in an attempt to reach a speed at which the 
subjects were at the guessing level of 1 out of 4 or 25%. Following the presentation of each target 
the subject chose, from a four ring diagram, which ring appeared to float off the screen. Those 
subjects who had a hit rate of at least 50% with either the gross or fine disparity target presentations 
were allowed to continue with the testing session. 
Testing Session: 
We felt that in order to maintain continuity, the training and testing sessions should consist 
of the same target time presentations with the exception of the 10 second presentation. The parent 
study showed that there was no significant difference between the 2.0 second and the 1.0 second 
presentations. Therefore, the 2.0 second time was dropped and the 0.0312 and 0.015 second times 
were added in this study. The targets were presented 10 times at each time before proceeding to the 
next faster presentation time. This was done for both the gross and fine disparity targets for a total 
of 140 presentations or 70 for each disparity. The subject once again chose which ofthc rings 
appeared to have "floated" off the screen. The total correct out of ten for each time was recorded by 
the program. This was later recorded by the examiner onto an individual sub.iect score sheet. The 
scores were not discussed by either the subject or the examiner until after the testing was complete. 
Results 
Figure A displays the average percent correct for each exposure time for the gross disparity of 
450 arc seconds. The percent correct decreased in a linear fashion until the 125 msec exposure time. 
The percent correct for the 1000 msec duration was 70.94% and decreases to 38.12% at the 125 msec 
duration. The average percent correct then leveled off for the exposure times of 62.5, 31 and 15 
msec and averaged between 43.44% and 45.62% correct. Standard deviations ranged from 22.77 and 
29.22 percent. ANOVA (Analysis of Variance) for repeated-measures designs with post-hoc Scheffe 
F -test with a 90% level of significance is used to compare the pilot's results at the various exposure 
times. Doing this analysis we found there was a significant difference between the 1000 msec 
exposure time and the rest of the exposure durations except the 500 msec duration. Significant 
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difference is also found between the 500 msec time and all but the 1000 and 250 msec durations. No 
other significant difference is found between the remainder of the exposure times. 
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Figure A. This figure shows the mean stereo percent correct for the 32 Pilots as a function of decreasing exposure 
times, at 450 arc seconds of fixation disparity. The vertical lines depict± 1 standard deviation on either 
side of the mean. 
Figure B displays the average percent correct for each exposure time for the fine disparity of 
75 arc seconds. The percent correct decreased in a linear fashion until the 62.5 msec exposure time. 
The percent correct for the 1000 msec duration was 73.75% and decreases to 42.19% at the 62.5 
msec duration. The average percent correct then leveled off for the exposure times of 62.5, 
31, 15 msec and averaged between 45.00% and 40.62% correct. Standard deviations for the fine 
disparity ranged from 28.96 to 21.69 percent.. ANOVA (Analysis of Variance) for repeated-
measures designs with post-hoc Scheffe' F -test with a 90% level of significance is used to compare 
the pilot's results at the various exposure times. Using this analysis we found there was a significant 
difference between the 1000 msec exposure time and the rest of the exposure durations excluding 
the 500 msec duration. Significant difference is also found between the 500 msec time and all but 
the 1000, 250 and 125 msec durations. Other exposure times that were found to have significant 
differences were between the 250 and 31 msec durations and between the 125 and 31 msec 
durations times. 
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Figure B. This figure shows the mean stereo percent correct for the 32 Pilots as a function of decreasing exposure 
times, at 75 arc seconds of fixation disparity. The vertical lines depict± 1 standard deviation on either 
side of the mean. 
Table A displays the average number of correct responses out of 10 attempts for the 32 
pilots for each of the seven tested exposure times at both the gross and fine fixation disparities. The 
table also includes the standard deviations for each of these values. 
Table A 
Exposure times Number correct for Number correct for 
(msec) 450" Target ± Std. Dev. 75" Target ± Std. Dev. 
1000 7.094 ± 2.277 7.375 ± 2.685 
500 6.094 ± 2.922 6.656 ± 2.892 
250 4.969 ± 2.495 5.469 ± 2.862 
125 3.812 ± 2.845 5.469 ± 2.896 
62.5 4.406 ± 2.781 4.219 ± 2.268 
31 4.344 ± 2.377 4.062 ± 2.169 
15 4.562 ± 2.614 4.500 l 2.463 
Table A shows the average number of correct responses out of 10 attempts for both disparities at all 
seven of the exposure times. The table also shows the standard deviation for all exposure times. 
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The pilot's results were compared using a one tailed Paired t-Test to determine any 
significant differences between the gross disparity ( 4 50 arc seconds) and the corresponding fine 
disparity (75 arc seconds) exposure times. Only one of the exposure times, 125 msec, was found to 
be significant between the two disparities. 
Table B di:splay:s the re:sult:s ofthe 61 subject (non-pilots) in the Yudcovitch study and the 32 
pilots tested for this study. The table includes the average number of correct responses out of 10 
attempts for each of the five corresponding exposure times for the 450 arc second disparity target. 
The table also includes the standard deviations for each of these values. 
Table B 
Pilots Non-Pilots 
Exposure times (msec) Number correct for Number correct for 
450" Target ± Std. Dev. 450" Target ± Std. Dev. 
1000 7.094 ± 2.277 8.672 ± 2.413 
500 6.094 ± 2.922 8.164 ± 2.505 
250 4.969 ± 2.495 7.344 ± 3.119 
125 3.812 ± 2.845 6.639 ± 3.099 
62.5 4.406 ± 2.781 5.787 ± 3.034 
Table B contains the results of Pilots vs. Non-pilots for the 450" target. The table shows the average 
number of correct responses out of I 0 attempts for the five common exposure times. The table 
also shows the standard deviation for each exposure time. 
Table C displays the results of the 32 pilots tested for this study and the results of the 61 
subject (non-pilots) in the Yudcovitch study. The table includes the average number of correct 
responses out of 10 attempts for each of the five exposure times for the 75 arc second disparity 
target. The table also includes the standard deviations for each of these values. 
Table C 
Pilots Non-Pilots 
Exposure times (msec) 75" Target ± Std. Dev. 75" Target ± Std. Dev. 
1000 7.375 ± 2.685 8.066 ± 2.568 
500 6.656 ± 2.892 7.311 ± 3.080 
250 5.469 ± 2.862 6.557 ± 3.269 
125 5.469 ± 2.896 5.869 ± 2.935 
62.5 4.219 ± 2.268 5.033 ± 2.927 
Table C contains the results of Pilots vs. Non-pilots for the 75" target. The table shows the average 
number of correct responses out of 10 attempts for the five common exposure times. The table 
also shows the standard deviation for each exposure time. 
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Figure C illustrates percent correct fur pilots when compared to the nun-pilots scores at all 
similarly tested exposure times for both the gross and fine disparities. An Unpaired t-Test with a 
0.05 lcvd of significance was used to compare the performance of the pilots to the non-pilots, for 
the disparities of 450 arc seconds and 75 arc seconds, at the exposure durations of 1000, 500, 250, 
125, 62.5 msec. The pilots scored significantly lower that the non-pilots at all exposure times for 
the gross disparity of 450 arc seconds. There was no significant difference found between the pilots 
and non-pilots at all exposure durations for the 75 arc second disparity target. The mean score of 
the pilots was however lower at all of the exposure times for the fine and gross disparities. 
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Figure C illustrates the pilots correct stereo response percentage as compared to the non-pilots scores at all 
tested exposure times for both the gross and fine fixation disparities. 
Discussion 
The purpose of this study was two fold. The first was to see whether pilots perform at a 
higher level of stereomobilization than non-pilots. The second was to record the performance at 
shorter target duration times to establish whether a physiological threshold for stereomobilization 
could be reached. Our results showed that the pilots did not perform at a higher level of 
stereomobilization as was expected. A significant difference was noted between the pilots and non-
pilots when comparing the gross disparity targets. However, when comparing the two groups at the 
fine disparity level, no significant difference was present. The non-pilot's results showed a 
significant decrease in the percent correct when comparing the fine disparities to the gross 
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disparities. Unlike the non-pilots there was no significant difference between the pilots gross and 
fine disparity results, suggesting that there was a possible learning effect or that stereomobilization 
is amenable to training 
The original study by Yudcovitch et al used primarily optometry students who were familiar 
with stereo targets with crossed disparities whereas our study while using an elite population, was 
nevertheless not use to this type of testing. We hypothesize that during the gross disparity 
presentations (which were always first), learning took place. Dy the time the fine disparity targets 
were presented, the pilots performed as well as the non-pilot optometry students. The poorer pilots 
performance during the gross disparity testing may be due to the pilots unfamiliarity with the test, 
with subsequent improved performance indicating comfort and knowledge of the test. 
We hypothesized that because the pilots had performed significantly better in the Kohl, et al. 
study, when comparing dynamic visual acuity, visual reaction and total response times, and contrast 
sensitivity, that this would also be consistent with stereomobilization. Pilots are required to use 
visual tracking skills while taking off, landing and especially when performing low altitude flying. 
Pilots are required to have excellent visual acuities in order to be able to quickly identify hostile 
targets. They are also required to track fast moving targets while using eye-hand coordination to fly 
the aircraft. Eye-hand coordination is especially important when the pilots are required to dogfight. 
We suggest that whereas previous skills tested with pilots represent the environment that 
they deal with on a daily basis, stereomobilization may not be utilized any more than that of the 
general population. Regan and Beverly showed that given an airplane traveling at 140 mph, 2000 ft. 
from a runway 100 ft. wide and if the pilot viewed the runway for 1.0 second, the monocular cue of 
changing size would be 76 times more effective than the binocular cue of changing disparity (Regan 
& Beverly 1979). This suggests that the use of binocular depth cues might not be as important as 
monocular cues in the pilot's environment. 
Our results also demonstrated that with the decreased exposure time of 15mscc, 
physiological stereomobilization threshold, represented by a 25% correct response (guess rate), was 
not achieved. There was no significant difference in the percent correct response between the times 
of62.5, 31 and 15msec for both the gross and fine disparities, with a leveling off at 40% to 45% 
correct. This leveling off could be due to the fact that the changes between exposure times is not 
great enough to reach this threshold or subjects could be receiving some cue other than disparity, i.e. 
color transmitance difference, or the perception of one target appearing darker than the other. 
However, a recently unpublished study showed that a physiological threshold could be obtained 
when using lenses to mimic anisometropia (Lindberg and Chretien 1997). This suggests that 
monocular cues for response was not the causative factor in not achieving a physiological threshold 
physiological but instead that the stereomobilization threshold is less than 15msec. 
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APPENDIX A 
STATISTICAL DATA 
X 1 : P-Train - Gross 
Mean: Std. Dev.: Std. Error: Variance: Coef. Var.: Count: 
14.677 11.739 1.312 13.026 137.189 
Minimum: Maximum: 
8 145 
Xz: P-Train - Fine 
Mean: Std. Dev.: Std. Error: Variance: Coef. Var.: Count: 
14.387 11.585 1.285 12.512 136.126 
Minimum: Maximum: 
8 136 
X3: P-Age 
Mean: Std. Dev.: Std. Error: Variance: Coef. Var.: Count: 
138.031 1 5.916 11.046 134.999 115.556 
Minimum: Maximum: 
25 48 1217 
X4: P-Gender 
Mean: Std. Dev.: Std. Error: Variance: Coef. Var.: Count: 
lo lo lo 
Minimum: Maximum: 
32 
Xs: P-G1 
Mean: Std. Dev.: Std. Error: Variance: Coef. Var.: Count: 
17.094 12.277 l.4o3 15.1 84 132.098 
Minimum: Maximum: 
3 10 227 
I I 
1 
l 
j 
1 
J 
J 
J 
I 
1 
1 
Mean: 
16.094 
Minimum: 
Mean: 
14.969 
Minimum: 
0 
Mean: 
13.812 
Minimum: 
0 
Mean: 
14.406 
Minimum: 
0 
Mean: 
14.344 
Minimum: 
Std. Dev.: 
12.922 
Maximum: 
10 
Std. Dev.: 
12.495 
Maximum: 
10 
Std. Dev.: 
,2.845 
Maximum: 
10 
Std. Dev.: 
12.781 
Maximum: 
10 
Std. Dev.: 
12.377 
Maximum: 
10 
Xs: P-G.S 
Std. Error: Variance: Coef. Var.: Count: 
1.517 ) 8.539 147.954 
195 
X7: P-G.25 
Std. Error: Variance: Coef. Var.: Count: 
1.441 16.225 1 50.213 132 
159 
Xa: P-G.125 
Std. Error: Variance: Coef. Var.: Count: 
1.503 ,8.093 174.617 132 
122 
Xg: P-G.063 
Std. Error: Variance: Coef. Var.: Count: 
1.492 17.733 163.11 132 
141 
X1 o: P-G.031 
Std. Error: Variance: Coef. Var.: Count: 
1.42 15.652 1 54.732 132 
139 
X11: P-G.015 
Mean: Std. Dev.: Std. Error: Variance: Coef. Var.: Count: 
12.614 1.462 16.835 157.3 
Minimum: Maximum: 
0 10 146 
X1 z: P-Fl 
Mean: Std. Dev.: Std. Error: Variance: Coef. Var.: Count: 
,7.375 12.685 1.475 17.21 136.408 
Minimum: Maximum: 
2 10 236 
X1 3: P-F.S 
Mean: Std. Dev. : Std. Error: Variance: Coef. Var.: Count: 
16.656 12.892 1.511 18.362 143.443 132 
Minimum: Maximum: 
10 213 
X14: P-F.25 
Mean: Std. Dev.: Std. Error: Variance: Coef. Var.: Count: 
1 5.469 12.862 1.506 18.193 lsz.338 
Minimum: Maximum: 
10 175 
X1s: P-F. 125 
Mean: Std. Dev.: Std. Error: Variance: Coef. Var.: Count: 
1 5.469 12.896 1.512 18.386 1 52·.953 132 
1 
Minimum: Maximum: 
10 175 
J 
1 
Mean: 
14.219 
Minimum: 
0 
Mean: 
14.062 
Minimum: 
Mean: 
14.5 
Minimum: 
Std. Dev.: 
12.268 
Maximum: 
9 
Std. Dev. : 
12.169 
Maximum: 
9 
Std. Dev.: 
12.463 
Maximum: 
9 
X1s: P-F.063 
Std. Error: Variance: Coef. Var.: Count: 
l.4o, 1 5. 1 44 1 53.762 
135 
X17: P-F.031 
Std. Error: Variance: Coef. Var.: Count: 
1.383 14.706 153.397 132 
130 
x,a: P-F.01 s 
Std. Error: Variance: Coef. Var.: Count: 
1.435 16.065 ls4.72S 132 
144 
One Factor ANOVA-Repeated Measures for X1 X7 
.Sonrr'P: .. -· df: Surn uf S11lld n~~_,: MPun Sqn ure: 
-·· 
-· 
F'-l.c~~.;L: p Vi·tlllP! 
. -· 
Between subjects 31 970.638 31.311 7.707 .0001 
Within subjects 192 780 4.062 
treatments 6 254.545 42.424 15.017 .0001 
residual 186 525.455 2.825 
Total 223 1750.638 
Reliability Estimates for- All treatments: .87 Single Treatment: .489 
Note: 30 cases deleted with missing values . 
One Factor ANOVA-Repeated Measures for X1 X7 
Group · Count· Mean· Std Dev · .. Std Error· 
P-G1 32 7.094 2.277 .403 
P-G.5 32 6.094 2.922 .517 
P-G.25 32 4.969 2.495 .441 
P-G.125 32 3.812 2.845 .503 
P-G.063 32 4.406 2.781 .492 
One Factor ANOVA-Repeated Measures for X1 X7 
<.;r oup : Count: M ean: ~ td D ::; ev.: Std E rror: 
P-G. 031 32 4. 344 2.377 .42 
P-G.015 32 4.562 2.614 .462 
1 
J 
One Factor ANOVA-Repeated Measures for X1 X7 
Comparison: Mean Diff.: Fisher PLSD: Scheffe F-test:Dunnett t: 
l P-G1 vs. P-G. 5 1 .695* .944 2.38 
P-G1 vs. P-G. 25 2.125 .695* 4.262* 5.057 
P-G1 vs. P-G.l25 J.201 .695* 10.163• 7.809 
P-G1 vs. P-G.063 2.688 .695* 6.818* 6 .396 
P-G1 vs. P-0.031 2.75 .695* 7.139* 6.545 
* Significant at 90% 
One Factor ANOVA-Repeated Measures for X1 X7 
Mean Diff · Comparison· Fisher PLSD· Scheffe F test·Dunnett t· .. -
P-G1 vs. P-G.015 2.531 .695* 6.048* 6.024 
P-G. 5 vs. P-G. 25 1.125 .695* 1.195 2. 677 
P-G. 5 vs. P-G.125 2.281 . 695* 4.912* 5.429 
P-G. 'i vs. P-G.063 1;688 .695* 2 .688 * 4.016 
P-G. 5 vs. P-G.031 1. 75 .695* 2 .891* 4.165 
* significant at 90% 
One Factor ANOVA- Repeated Measures for X1 X7 
Comparlson: Mean Diff.: Fisher PLSD: Scheffe F-test :Dunnett t: 
P-G. 5 vs. P-G.015 1. 531 .695* 2.213* 3.644 
P-G. 25 vs. P-G.l~:. 1.156 . 695" 1. 2G2 2.752 
P-G. 25 vs. P-G.063 .562 .695 .299 1. 339 
J 
P-G. 2 5 vs. P-G.OJ1 .625 .695 .369 1.487 
P-G. 2 5 vs. P-G.015 . 406 .695 .156 .967 
* Significant at 90% 
J 
J 
One Factor ANOVA-Repeated Measures for X1 X7 
Comoarison· Mean Diff · .. Fisher PLSD· Scheffe F-test·Dunnett t · 
P-G.U5 VD. P-G.U6J -.594 .695 .333 1.413 
P-G.125 vs. P-G.031 -.531 .695 .266 1. 264 
p-r,. 1 ?. 'i VR. p-r,.01'i -.75 .695* .531 1. 785 
P-G . 063 vs. P-G.0 31 . 062 . 695 .004 . 149 
P-G.063 vs. P-G.015 - . 156 .69 5 . u:.u . J'/ '2 
* Significant at 90% 
One Factor ANOVA-Repeated Measures for X1 X7 
arison: Mean Diff. : Fisher PLSD: Scheffe F-test:Dunnett t: 
P-G.015 - .219 .695 .045 . 521 
1 
J 
I 
- J 
X1: P-G1 
Mean: Std. Dev.: Std. Error: Variance: Coef. var.: Count: 
l 
17.094 12.277 1 . 403 Is .1a4 132.09a 132 
Minimum: Maximum: Ranqe: !:ium: 
3 10 7 227 
1 
X2: P-G.S 
Mean: Std. Dev.: Std. Error: Variance: Coef. Var.: Count: 
, 6.094 12.92 2 I . 517 I a. 539 147.954 132 
Maximum: Sum: 
1 10 9 195 30 
X3: P-G.25 
Std. Dev.: Std. Error: Variance: Coef. Var.: Count: 
1. 441 16.225 lso.2u 132 
Minimum: Maximum: 
0 10 159 
X4: P-G.125 
Mean: Std. Dev.: Std. Error: Variance: Coef. Var.: Count: 
13.a12 12.a45 1 . 503 Ia. 093 174.617 132 
Minimum: Maximum: Range: Sum: 
0 10 10 122 
xs: P-G.063 
Mean: Std. Dev.: Std. Error: Variance: coef. Var.: Count: 
14.406 12.781 1-492 17.733 163.11 132 
J 
Minimum: Maximum: Range: Sum: Sum of Sqr.: 
0 10 10 141 a61 
l 
X6: P-G.031 
Mean: Std . Dev .: Std. Error : Variance: Coef. Var.: Count: 
14.344 12.377 1 . 42 Is. 652 154.732 132 
Minimum: Maximum: Range: Sum: 
1 10 9 139 
X7: P-n.n1'i 
Mean: Std. Dev.: Std. Error: Variance: Coef. Var.: Count: 
14.562 12.614 1. 462 16.835 157.3 132 
Minimum: Maximum: Range: Sum: Sum of Sqr .: # Miss ing: 
I o 110 110 1146 ls78 130 
_j 
l 
l 
j 
1 
J 
U) 
One Standard Deviation Error Bars for Columns: x, ... x7 
10~~~----~----~------~----_.------~----~--~ 
9 
8 
7 
6 
·2 5 
::> 
4 
3 
2 
P-G1 P-G.5 P-G.25 P-G.125 P-G.063 P-G.031 P-G.01 5 
Columns 
l 
One Factor ANOVA-Repeated Measures for X1 X7 
Source· df: Sum of Squares: Mean Square· F-test · P value· 
Between subjects 31 1026.857 33.124 8.297 .0001 
Within subjects 192 766.571 3.993 
ti·eatmenls 6 303.429 50.5"11 20.31 .0001 
residual 186 463.143 2.49 
Total 223 1793.429 
Reliability Estimates for- All treatments: .879 Single Treatment: .51 
Note: 30 cases deleted with missing values. 
One Factor ANOVA-Repeated Measures for X1 X7 
Group· Count· Mean· Std Dev · .. Std Error· 
P-Fl 32 7.375 2.685 .475 
P-F.S 32 6.656 2.892 . 511 
P-F.25 32 5.469 2.862 .506 
I'-F.l25 32 5.469 2.896 . 512 
P-F.063 32 4.219 2.268 .401 
One Factor ANOVA-Repeated Measures for Xl X7 
Group : Count: Mean: Std. Dev.: Std. Error: 
P-F.031 32 4.062 2.169 .383 
P-F.015 32 4.5 2.463 .435 
J 
One Factor ANOVA-Repeated Measures for X1 X7 
ComiJarJ.son: Mean Diff.: Fisher PLSD: Scheffe F-test:Dunnett t: 
P-Fl vs. 1:'-F.S ."/lSI .6~~* -~~j 1.1::1~~ 
P-Fl vs. P~F.25 1. 906 .652* 3.892* 4.832 
P-Fl VSi. P-F.125 1.906 .652* 3.892* 4.83/. 
P-Fl vs. P-F.063 3.156 .652* 10.669* 8.001 
P-F1 vs. P-F.031 3.312 .652* 11.751* 8.397 
* Significant at 90% 
One Factor ANOVA-Repeated Measures for X1 X7 
comparison· Mean Diff · .. Fisher PLSD· Scheffe F-test·Dunnett t· 
P-F1 vs. P-F.015 2.875 .652* 8.852* 7.288 
P-F.5 vs. P-F.25 1.188 .652* 1. 51 3.01 
P-F.5 vs. P-F.125 1.188 .652* 1. 51 3.01 
P-F.S vs. P-F.063 2.438 . 652 •k 6. 3 63 k 6.179 
P-F.5 vs. P-F.031 2.594 .652* 7.205* 6.575 
* Significant at 90% 
One Factor ANOVA-Repeated Measures for X1 X7 
CornJ2arJ.son : Mean D1.ff.: Fisher PLSD: Scheffe F-test:Dunnett t: 
P-F.5 vs. P-F.015 2.156 .652* 4.979* 5.466 
P-F.25 vs. P-F.12'J 0 .fi57. 0 0 
P-F.25 vs. P-F.063 1. 25 .652* 1. 673 3.169 
J P-F.25 vs. P-F.031 
1. 406 .652* 2 .118* 3.565 
P-F.25 vs. P-F.015 .969 . 652* 1. 005 2.456 
* Significant at 90% 
J 
One Factor ANOVA-Repeated Measures for X1 X7 
Comparison : ' f ff Mean Dlf . ' Flsher PLSD : Sche e F-test :Dunnett t: 
P- F.l25 vs. P-F.063 1. 2!) . 652* 1. 673 3.169 
P-F.l25 vs. P-F. 031 1. 406 . 652* 2 .118* 3.565 
P-F.l25 vs. P-F.015 .969 .652* 1. 005 2.456 
P-F . 063 vs . P-F . 031 .156 .652 .02 6 .396 
P-F.063 vs. P-F.OlS - .281 .652 . 08 5 . 713 
* Significant at 90% 
One Factor ANOVA-Repeated Measures for X1 X7 
arison: Mean Diff.: Fisher PLSD: Scheffe F-test:Dunnett t : 
P-F.015 -.438 .652 .205 1.109 
_l 
- J 
_1 
_j 
_l 
_l 
- J 
__! 
J 
(/) 
One Standard Deviation Error Bars for Columns: X 1 ... X 7 
,,~~~----~----~------~----_.------~----~--~ 
10 
9 
8 
7 
·'E 6 
::::> 
5 
4 
3 
2 
P-Fl P-F.S P-F.25 P-F.125 P-F.063 P-F.031 P-F.OlS 
Columns 
l 
Xl: P-Fl 
Mean: Std. Dev.: Std. Error: Variance: Coef. Var.: Count: 
17.375 12.6S5 1 . 475 17.21 136.40S 132 
Minimum: Maximum: # Missing : 
2 10 236 30 
X2: P-F.5 
Mean: Std. Dev.: Std. Error: Variance: Coef. Var.: Count: 
16.656 12.S92 1.511 Is. 3 62 143.443 132 
Minimum: Maximum: Ra nge : Sum: 
1 10 9 213 30 
XJ: P-F.25 
Mean: Std. Dev.: Std. Error: Variance: Coef. Var.: Count: 
15.469 12.S62 1. 506 Is .193 l s2.33s 132 
Minimum: Maximum: Ra nge : Sum: 
1 10 9 175 30 
X4: P-F.l25 
Mean: Std. Dev.: Std. Error: Variance: Coef. var.: Count: 
I s. 469 12.S96 1. 512 Is. 3S6 152.953 132 
Minimum: Maximum: Range : Sum: 
1 10 9 175 
xs: P-F.063 
Mean: Std. Dev.: Std. Error: Variance: Coef. Var.: Count: 
14.219 12.26S 1. 401 15.144 ls3.762 132 
Minimum: Maximum: Ran ge : Sum: Sum of Sqr .: # Mi ssing : 
I o 19 19 Ius 1729 130 
J 
X6: P-F.031 
Mean: Std. Dev.: Std. Error: Variance: coef. Var. : Count: 
14.062 12.169 1 . 383 14.706 153.397 132 
Minimum: Maximum: Ranqc : Sum: 
1 9 8 130 30 
X7: P-F.015 
Mean: Std. Dev.: Std. Error: Variance: Coef. Var.: Count: 
14.5 , 2.463 1.435 16.065 154.725 132 
Minimum: Maximum: s 
1 9 144 
1 
l 
Paired t-Test X1: P-Gl Y1: P-Fl 
DF: Mean X - Y: Paired t value:Prob. (1-tail ) : 
1-.281 1-. 428 1.3358 1 
Note: 30 cases deleted with missing values . 
J 
_j 
J 
J 
l 
1 
Paired t-Test X1: P-G.S 
DF: Mean X - Y: Paired t value:Prob. (1- tai l): 
1-.562 1- .756 1.2278 1 
Note: 30 cases deleted with missing values . 
J 
J 
J 
l 
l 
l 
--! 
Paired t-Test X1: P-G.25 Y1: P-F.25 
DF: Mean X - Y: Paired t value:Prob. (1-tail): 
1-.5 1- .676 1.2519 1 
Note: 30 cases deleted with missing values. 
1 
J 
J 
l 
1 
Paired t-Test X1: P-G.125 Y1: P-F.125 
DF: Mean X - Y: Paired t value:Prob. (1-tail): 
1-1.656 1-2.11 1.0215 1 
Note: 30 cases deleted with missing values. 
J 
J 
l 
Paired t-Test X1: P-G.063 Y1: P-F.063 
Me an X - Y: Paired t value:Prob. (1-tail ) : 
1.188 1.267 1.3956 1 
Note: 30 cases deleted with missing values . 
-j 
- j 
- 1 
J 
l ,. 
l 
Paired t-Test X1: P-G.OlS Y1: P-F.OlS 
DF: Mean X - Y: Paired t value:Prob. (1-tail): 
1-062 1. 098 1. 4614 1 
I. Note: 30 cases deleted with missing values. 
_j 
J 
J 
l 
l 
l 
Paired t-Test X1: P-G.031 Y1: P-F.031 
DF: Mean X - Y: Paired t value:Prob . (1-tail): 
1. 281 1.397 1.3472 1 
Note: 30 cases deleted with missing values. 
-j 
-J 
J 
J 
J 
J 
J 
J 
J 
, -
G roup: 
Non-Pilot 
Pilot 
Unpaired t-Test x,: Subject Status Y1: Age 
DF: 
92 
c ount: M ean: S d D t . ev.: S d E t . rror: 
62 25.73 4.65 .59 
32 38.03 5.92 1.05 
l 
J 
J 
j 
J 
One Factor ANOVA X1: Subject Status Y1: Age 
Analysis of Variance Table 
s ource: DF : S S M S um >QUares: ean >Quare: F t t - es : 
Between groups 1 3196.01 3196.01 122.24 
Within Qroups 92 2405.31 26.14 p = .0001 
Total 93 5601.32 
Model II estimate of between component variance= 75.09 
One Factor ANOVA X1: Subject Status Y1: Age 
G roup: c aunt: M ean: S d D t . ev.: S d E t . rror: 
Non-Pilot 62 25.73 4.65 .59 
Pilot 32 38.03 5.92 1.05 
One Factor ANOVA X1: Subject Status Y1: Age 
Mean Diff.: Fisher PLSD: Scheffe F-test: Dunnett t: 
-1 2.31 2.21 * 122.24* 11.06 
*Significant at 95% 
l 
1 
.I 
I 
APPENDIXB 
RAW DATA 
T u v w X y 
1 I Train rain 
2 Name Gross Fine Age Gender 
3 Pilot BRAP 6 6 35 M 
4 Pilot ILE CA I 8 2 48 M 
5 Pilot ERCO I 6 6 35 M 
6 Pilot GADO 4 4 42 M 
7 Pilot LAGR 7 5 48 M 
8 Pilot STGR 3 6 33 M 
9 Pilot BJ JO 2 5 46 M 
10 Pilot WAKE 5 3 29 M 
11 Pilot MAKE 5 6 140 M I 
12 Pilot CHLE 4 I 32 I M 
13 Pilot ROLE 4 4 43 I M 
14 Pilot IDAMC 5 6 33 M 
15 Pilot GAMO 4 4 42 M 
16 Pilot WI PO I 4 43 M 
17 Pilot MASC 5 3 29 I M 
18 Pilot JE SI 5 2 35 M 
19 Pilot DEWI 5 5 43 M 
20 Pilot GAWO 8 5 48 M 
21 Pilot JOAD 2 I 4 37 M 
22 Pilot IMAAN 2 4 32 M 
23 Pilot IKI BA 4 5 35 M I 
24 Pilot IROBR 2 5 45 M l 
25 Pilot ERCA 5 4 37 M l 
26 Pilot SH GR 4 2 25 M 
27 Pilot KYHO 6 3 38 M 
28 Pilot JELU 7 3 36 M 
29 Pilot JAMA 6 7 44 M 
30 Pilot KEMU 4 4 46 M 
31 Pilot PAPR 6 8 41 M 
32 Pilot TOSC 5 4 35 M 
33 Pilot ALWE 4 4 36 M 
34 Pilot DOGI 5 I 6 _ 36 M 
z 
Gross 
I 
.....___ 
AA 
Gross 
1000 msec 500 msec 
5 5 
10 IO 
3 7 
5 I 7 
5 6 
3 5 
7 3 
IO 9 
IO I IO 
4 I 
8 2 
4 6 
IO 10 
8 5 
IO IO 
8 5 
6 4 
9 8 
7 I 8 
IO I IO 
8 2 
4 3 
7 1 
9 10 
5 5 
9 9 
7 3 
5 4 
10 10 
7 5 
8 7 
6 5 
AB 
Gross 
250 msec 
4 
9 
0 
8 
6 
7 
5 
7 
8 
4 
4 
2 
8 
3 I 
8 
3 
3 I 
4 
3 
8 
4 
1 
4 
8 
3 
10 
5 
4 
6 
2 
4 
4 
Pilot Raw Data 
AC AD AE 
Gross Gross Gross 
125 msec 63 msec 31 msec 
2 5 7 
7 9 I 9 
3 3 5 
4 7 6 
2 5 I 4 
2 I 4 
3 0 2 
5 4 I 3 
6 4 I 3 
2 I I 3 
2 3 I 2 
8 6 4 
IO 7 I 9 
I 3 I 5 
9 8 I 4 
4 4 I 7 
I I I I 
4 6 4 
2 2 2 
IO 10 8 
2 I 5 6 
0 I 2 
0 3 I 2 
8 I 9 I 10 
3 0 2 
5 8 6 
3 6 2 
6 7 4 
2 5 4 
0 2 4 
3 4 3 
3 2 I 2 
AF AG AH AI AJ AK AL AM 
Gross Fine Fine Fine Fine Fine Fine Fine 
15 msec 1000 msec 500 msec 250 msec 125 msec 63 msec 31 msec 15 msec 
3 4 2 6 5 2 1 2 
10 5 3 I 2 4 I 4 I 3 3 
3 2 4 I 4 2 2 2 3 
5 t 8 I 7 ! 3 6 I 2 3 4 
4 7 3 7 5 3 4 2 
6 IO IO 7 8 7 4 9 
3 7 9 ~ 8 9 8 4 6 
6 8 5 3 3 2 4 4 
3 10 10 8 IO 5 8 9 
3 4 I I I 2 1 I 3 3 I 
4 5 4 4 4 3 4 5 
5 IO IO 7 3 4 7 6 
I IO 8 7 8 I 5 5 l 4 
I 3 6 4 I 4 7 2 3 2 
5 5 7 4 4 4 4 3 
3 I 2 4 1 2 2 l I 
I 0 10 IO 
' 
10 9 9 8 9 
I 4 10 IO 8 I 9 6 7 8 
I 6 IO 10 10 10 8 5 5 
IO 3 5 I 3 I 7 6 I l 7 
3 9 9 5 I 5 4 I 4 3 
2 I IO 10 9 I 8 6 5 5 
I 6 9 7 3 I 3 5 I 7 5 
10 3 3 3 I 1 4 I 3 1 
2 10 6 8 I 1 4 4 5 
8 6 3 2 I 3 0 3 5 
4 9 9 8 I 10 5 3 5 
2 9 9 5 I 5 4 5 2 
3 10 10 10 10 I 7 9 6 
3 8 6 3 4 1 2 1 
2 9 7 2 3 3 2 2 
5 10 9 9 8 7 6 9 
-Non-Pilot Raw Data from the Thompson and Yudcovitch Study 1996 
A I B c D E F G H I J K L M N 0 p Q R s I 
1 I Train Train Correct Gross Gross Gross Gross Gross Gross Fine Fine Fine Fine Fine Fine 
2 Subjects Name Gross . Fine Age Gender Type 2000 msec 1000 msec 500 msec 250 msec 125 msec 63 msec 2000 msec 1000 m~ec 500 msec 250 msec 125 msec 63 m5ec 
3 Non-Pilot DA JU 6 6 26 M SP 10 10 10 10 10 10 10 10 8 I 5 4 0 
4 Non-Pilot RO HA 6 5 24 M ? 9 10 9 9 3 4 6 I 3 2 I 4 3 3 
5 Non-Pilot CH GE 6 6 ; 24 F SP 10 10 9 7 9 6 10 10 10 7 1 8 
6 Non-Pilot JE GI 6 6 25 . M SP 10 10 9 10 9 9 10 9 9 9 I 8 
7 Non-Pilot BI RE 6 2 36 . M SP 9 10 10 ' 9 I 7 6 I 10 9 7 I 8 l 2 .., I 
' 
8 Non-Pilot HA CH 6 4 30 ' M SP 10 10 10 10 I 4 4 6 6 6 4 I 6 'l I "'-
9 Non-Pilot ITR CL 5 6 23 M CL I 7 10 9 10 I 9 5 10 I 10 10 10 I 9 6 
10 Non-Pilot ICH PE 0 
_I 3 24 i M CL I 3 2 l 0 I 0 2 7 7 0 1 I 1 0 
11 Non-Pilot KA MI 6 6 22 F CL 10 10 10 10 8 8 I 8 10 6 7 I 5 .., 
' 
12 Non-Pilot K1 TI 3 2 23 F CL 3 2 I i 1 4 2 I 4 5 3 3 I 2 0 
13 Non-Pilot LA SI 6 5 22 F CL I 10 10 10 8 8 5 10 4 I 3 1 I 2 .., 
' 
14 Non-Pilot DO MA 1 6 5 34 M CL 10 10 I 9 0 2 6 10 10 I 10 I 5 I 6 3 
15 Non-Pilot CH MU I 5 5 24 F SP 5 7 8 9 9 3 10 10 I 10 9 I lC .., I 
' 
16 Non-Pilot ; GA SA 1 6 6 23 F CL 10 I 10 10 10 10 10 10 10 10 10 I 9 8 
17 Non-Pilot RE RI I 6 6 24 F SP 10 I 10 10 10 7 7 10 10 10 10 I 1C 9 
18 Non-Pilot SH BE 6 6 24 F CL 10 10 10 10 9 10 10 9 I 10 10 I 1C 10 
19 Non-Pilot ST LU 6 6 25 M SP 10 I 10 9 10 I 10 10 10 10 I 10 10 I lC I 9 
20 Non-Pilot JD RI 3 5 26 M SP 10 10 9 8 I 8 4 4 6 I 4 3 I 2 'l "'-
21 Non-Pilot KA OL 5 4 23 F SP 10 I 10 7 7 9 I 6 8 10 I 7 8 I 3 5 
22 Non-Pilot MA RO I I 3 26 F N 4 3 6 6 3 0 5 I 4 I 3 3 I 5 6 
23 Non-Pilot :JA PH 6 4 22 F N 10 10 10 10 10 10 9 I 10 10 6 I 3 I 5 
24 Non-Pilot SC ME 6 6 1 27 M SP 10 10 I 8 3 5 6 10 I 10 I 9 8 I 7 4 
25 Non-Pilot NI PA : 6 2 I 26 F CL 10 10 9 7 8 I 7 3 I 2 3 1 2 'l .<. 
26 Non-Pilot CH CH 3 2 23 F CL 8 9 l 6 4 4 i 4 10 I 6 5 2 2 I 3 
27 Non-Pilot JEL WA 6 4 1 24 F I N 9 9 9 5 5 I 4 8 I 8 I 5 4 5 4 
28 Non-Pilot ST ME 3 1 1 37 F SP 10 9 6 6 2 3 7 I 2 0 0 3 'l I "'-
29 Non-Pilot SH NO 3 I 6 25 F N 6 5 I 4 4 3 1 10 I 5 I 9 8 5 4 
30 Non-Pilot LE SU 6 5 23 F SP 10 10 10 8 10 8 10 8 8 10 5 4 
31 Non-Pilot JE FC 3 3 21 F SP 6 7 4 3 0 I 2 5 I 2 I 1 1 3 I 5 
32 Non-Pilot jJA MO 6 4 25 M CL 10 10 10 9 7 I 3 8 I 10 10 9 5 4 
33 Non-Pilot 'LYRA. 6 5 23 F SP 10 10 9 9 i 8 3 10 ! ; 10 I 9 10 10 L!. 
34 Non-Pilot IME SE _ 6 6 22 F CL 10 10 10 10 6 7 10 I 10 I 10 10 9 8 
-
L_ 
N::m-Pilot Raw Data from the Thompson and Yudcovitch Study 1996 
A B c 0 E F I G H I J K L M N 0 p Q R s I 
35 Non-Pilot ROST 6 5 24 F CL 10 8 9 7 3 4 10 10 10 8 5 6 
! 
36 Non-Pilot KASO 6 6 25 F N 10 10 9 10 10 9 4 4 7 3 1 3 I 
37 Non-Pilot CA ST 3 ! I 22 F N 10 I 9 9 9 8 3 6 7 3 I ~ 5 7 
38 Non-Pilot TA MA 6 6 22 F CL 10 10 10 9 6 7 9 9 7 I 4 • 5 5 
39 Non-Pilot DUNG 6 6 24 M CL 10 I 10 10 10 9 I 10 10 10 7 I 9 6 I 5 
40 Non-Pilot KR GU 4 1 22 F SP 6 1 3 3 8 1 I I 7 5 3 3 .., I 3 J 
41 Non-Pilot LA HE 5 6 25 I M SP 9 lO 7 5 I 5 7 10 I 7 8 I 5 I 8 4 
42 Non-Pilot TR VU 4 1 25 F SP 6 5 3 4 I 4 2 4 4 4 I 3 6 I 3 I 
43 Non-Pilot CH CO 1 4 5 25 M I N 9 I lO lO 9 I 8 4 I 10 10 10 1 10 8 7 I 
44 Non-Pilot CA RO I 6 5 24 M ? 4 
' 
5 5 4 : 2 I 7 I 10 10 10 I 10 10 10 
45 Non-Pilot TO HU 4 6 23 F CL 10 l 10 I 10 10 10 I 8 I 9 I 9 10 10 9 : 8 
46 Non-Pilot AR WO 6 5 25 M SP 10 10 10 10 9 8 I 10 I 10 10 ! 8 8 I 8 
47 Non-Pilot GI WO 6 3 31 F CL 10 I 10 9 10 I g 4 I 5 7 4 I 8 7 I 2 I I I 
48 Non-Pilot IKE LO 3 I 2 30 M CL 8 I 9 5 2 4 2 I 6 10 9 I 6 I 3 i 0 
49 Non-Pilot SH KE 4 2 23 M SP 9 9 10 5 6 5 I 8 8 9 I 5 2 I I 
50 Non-Pilot ED KO 1 6 4 1 24 1 M : SP 10 I 9 10 9 9 7 I 10 10 I 10 I 10 lO I 9 
51 Non-Pilot JI HA 6 6 24 1 M SP lO I 9 10 10 10 I 9 ! lO 10 I 10 I 10 9 I 9 I i I I ! I I I 52 Non-Pilot DE CH 6 5 24 I M CL lO 10 9 9 9 8 10 10 10 8 9 5 
53 Non-Pilot BJ FI 6 I 6 4'"' ! _, I F SP 10 i 10 10 10 I 10 10 10 10 I 10 10 I 10 I 9 
54 Non-Pilot JO CA I 3 21 M CL 7 I 2 6 I 4 I 4 1 8 10 I 8 9 J 3 I 3 
55 Non-Pilot MABU ; 6 5 23 F SP 10 10 10 I 10 I lO 10 10 10 10 9 9 9 
56 Non-Pilot MUOS 6 2 24 M N 10 I 10 9 I 5 I .., 6 4 I 4 I 4 2 I 2 0 .) 
57 Non-Pilot MA BE ' 6 6 43 F SP 10 I lO 10 I 10 10 10 10 10 lO 10 I 7 6 
58 Non-Pilot IKE LE 3 5 30 M N I 5 4 4 I 4 l 6 7 7 I 5 2 1 3 I 3 
59 Non-Pilot DA DU 1 6 6 24 M CL 9 10 I 10 9 I 9 I 10 10 I 10 10 10 I 6 3 
60 Non-Pilot DU ZI 6 6 23 M SP 10 10 10 10 i 10 9 I 10 I lO 10 10 10 10 
61 Non-Pilot In WO 5 6 33 M N 9 9 7 10 7 1 I 10 8 7 6 8 5 
62 Non-Pilot JETI 5 I 4 27 M SP 10 l 10 I 9 5 6 4 10 9 6 5 3 1 . 
63 Non-Pilot STLA 4 3 28 M CL 10 5 3 0 l 2 6 3 2 2 3 3 
64 Non-Pilot LYUE 6 I 6 28 F l SP 10 I 10 10 10 10 10 I lO I 10 10 10 10 10 
-
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INFORMED CONSENT FORM 
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T nformed Consent Form 
Institution: Pacific University College of Optometry 
A. Title of project: 
B. Principal investigators: 
C. Advisor: 
Location: 
E. Date: 
1. Description ofProject 
Temporal Effects on Stereoacuity: A Comparative Study 
Darren Rhoton 357-8163 
JetiTipton 359-~807 
Scott Brotherson 591-8427 
Dr. Paul Kohl 359-2211 ext. 2278 
Oregon Air National Guard Base 
International Airport 
Portland, Oregon 
May 1996 
This research project is designed to measure the stereomobilization abilities of jet-fighter 
pilots. The data obtained from the jet-fighter pilots in this project will be compared to 
established stereomobilization norms. The researchers feel that jet-fighter pilots represent a 
select group of individuals with superior visual systems. The researchers therefore anticipate 
that the jet-fighter pilots will perform significantly better than the general population in 
stereomobilization tasks. A computer program that has been developed for the purpose of 
testing stereomobilization abilities in individuals will be used in this project. The time 
required to complete the screening and testing battery will require approximately 20 minutes. 
The subjects are not informed of their results before, during or after the training and testing 
procedures. The researchers will not have access to the test results until testing is complete. 
2. Description of Risks 
No invasive techniques will be used during the entire screening and testing sections. Some 
individuals may briefly experience mild headaches, fatigue, nausea, eyestrain, blur, double 
vision and/or dizziness during and /or after the screening and /or the testing periods. Polaroid 
and red-blue glasses are used during the procedure. There is a slight risk of blunt trauma to 
the subject's eye upon putting on or removing the glasses. For this same reason, damage to 
the subjects personal eye wear such as scratches and /or dents is also possible although 
remote. 
3. Description of Benefits 
It is anticipated that the results will correlate with each pilots skill in the cockpit. One could 
also apply the results of stereomobilization testing to other visually demanding tasks. These 
groups include athletes and other individuals who are required to use dynamic stereoacuity, 
as well as those individuals 'who are visually handicapped. 
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4. Alternatives Advantageous to Subjects 
Not applicable 
5. Confidentiality of Records 
Records of this project will be maintained in a confidential manner. The suhjects are not 
informed of their results before, during or after the training and testing procedures. However, 
the commanding officer of each group may request the results. Permission to release the 
results to the co~anding officer is granted by the subjects by signing this consent form. 
6. Compensation and Medical Care 
If you are injured in this experiment it is possible that you will not receive compensation or 
medical care from Pacific University, the experimenters, or any organization associated with 
the experiment. All responsible care will be used to prevent injury, however. 
7. Offer to Answer Any Inquiries 
The experimenters will be happy to answer any questions that you may have at any time 
during the study. If you are not satisfied with the answers you receive, please call Dr. James 
Peterson at 357-0442. During your participation in the project you are not a Pacific 
University clinic patient. All questions should be directed to the researchers and/or the 
faculty advisor who will be solely responsible for the procedure (except for an emergency). 
You will not be receiving complete eye, vision, or health care as a result of participation in 
the project; therefore you will need to maintain your regular program of eye, vision, and 
health care. 
8. Freedom to Withdraw 
You are free to withdraw your consent and to discontinue participation in this project or 
activity at any time without prejudice to you. 
I have read and understand the above. I am 18 years old or over (or this form is signed for me 
by my parent of guardian). 
Printed name ______________________________________________________ __ 
Signed ______________________________ ___ Date --------------------
Address ____ ~-------------------------- Phone __________________ _ 
City---------------- State/Zip ----- ----
Name and address of a person not living with you who will always know your address. 
